We have developed electrothermal device simulator that at present self-consistently solves the Boltzmann Transport Equation (BTE) for the electrons and the energy balance equations for acoustic and optical phonons. The simulator (Figure 1 ) has been successfully used in investigation of self-heating effects in different technology nodes of nano-scale FD SOI devices and dual gate device structures. Our simulation results suggest that self-heating has less degrading effect on the on-current in smaller devices in which non-stationary transport and velocity overshoot effect dominate the carrier transport ( Figure 2 ). We also observe that the choice of the boundary conditions on the gate (Dirichlet vs. Neumann) has significant impact on the current degradation ( Figure 2) . Also, the use of anisotropic and temperature dependent thermal conductivity is needed to properly determine the temperature of the hot spot (Figure 3 ). At present, the phonon energy balance solver is being replaced with a Monte Carlo solver for phonon BTE and the amount of change in phonon heat transport due to the large phonon meanfree paths (ballistic effects) is being examined. We are also investigating the role of the full phonon dispersion (rather then using constant dispersion for optical phonons and linear dispersion for the acoustic phonons) and these results will also be presented at the conference. Figure 3 . Average lattice temperature in the channel assuming the bulk Si thermal conductivity (blue solid curve), the bulk thermal conductivity including its temperature dependence (blue dashed curve), inclusion of the full thickness and temperature dependence of the thermal conductivity (red dashed), and assuming a fixed value for the thermal conductivity of 13 W/m/K corresponding to a silicon film of 10 nm at 300K. The silicon film layer thickness is 10 nm and the device channel length is 25 nm. Bias conditions are V GS =V DS =1.2 V.
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